» - 



(ia>B*MMF* (jp) 02) ^ h 4$ ^ ^ m (A) 



(51) IntCl. 6 
G 0 3 F 7/039 
7/00 
7/004 



5 0 3 
5 0 5 
5 0 7 



(21) fflS#^ 

(22) ffl6IB 



ftJS¥9-301915 
¥^9^(1997)11^ 4 0 



1-143076 

(43) QtfflB ¥j£ll*F(1999) 5 328B 



F I 

G 0 3 F 7/039 
7/00 
7/004 



5 0 3 
5 0 5 
5 0 7 



m&mami ol (^35 jo 



(71) ffllSA 000005968 

*3K^=f^B3K>LCO^-Ta 5 # 2 # 

(72) |gljMf Jfjf ^fc 

»^)'i{a«si#i!r^K«3feHiiiriooo#^ 
#^)fimiiSifljW^K«s*ffliiiriooo#* 

(74)«JgA i^BJ 



(54) BS9K0«W *^^lS^ttfflfiE«fS«2S^ttTfiSWJIS 

(57) [S*5] 



V - 



1 

[If **f 3 ] 7xy — /MfcK&gSrW-TS T y ^1 



(2) #5B¥l 1 - 1 4 3 0 7 6 

2 

[If#*I5] *t*«fettfi*^. *7U*7^ 
[«*J6] ***fe«L6*# % TE-«* (A) -e 



R uio 




(A) 



T 71^71^ Mfc***LTV^TfcJ;i\ft**2'-l 5 
— 1 5©7^3^r^^;l/#^i, h y 7t^7l">y 

[!»*:« 1 1 ] £«H*±KB#3i 1 1 0 0>Wta> 



[0 0 0 1 ] 

s^^u^* K 77y *7^«3gKteJB<* 
Jl5^7-7>f;^-ffi^h, LSIIiffl7^-F 

[0 0 0 2 j 

[0 0 0 3] Ktti;fc<0*»{*:u~ If-^YAGL" 

— if— *J8^5. ^^(tScou— if-^^V 

h coffin e>, *<ons* s 3S<a*nTv^o — 

50 jfeftfeWw^RESr^i-S^ffift^^^ixTt^o * 



(3) 



#PjS¥ 1 1 - 1 4 3 0 7 6 



U ¥«6Hi«JJigSrfPfig-t-*irjfe #HPg5 2- 

1 5 1 0 2 4*. 2-5 1 7 3 2^-, #ffiflg 5 0 

-1 5 6 0 3*, 3-3 4 0 5 1*. #^Bg 6 1 

-21831*. ^Bg 60-12939*, 3KS#«F 
f3 6 64 7 3 7ff#i) , =hPt^D- 

^Bg 5 0 - 1 0 2 4 0 3 *, #H8Bg 5 0- 1 0 2 4 0 1 

[0 0 0 4] ltmmmW<D-7* hUi?* hllfS 10 

fc„ 0iJ;iii*#gfJ5p6 -4 3 6 3 3 *P^^H*(Cii#^:(D^. 

^ry y C^fe*fc3t»»4?H*sj:v^i'^-**|i 

■tztimtm&iitixteX) mmw-7- 2 0 6 2 9 

*) . Hi-, Hufe^tt^'uv^^^ KilicftxLs - h 
7-271029*) „ 

[0 0 0 5] #HS¥9-4 3 8 4 7*(i(4, fj^ 

»-ei4««»oyt. Will. ADf»*aSS:Si-*ia! 



[0 0 0 6] 
[0 0 0 7] 

)STOJ«(c:#-rs o 
[0 0 0 8] 

[0 0 0 9] 
[ft 2] 



(4) 



#M¥1 1-14 3 0 7 6 




CH< 



CH : 





CH, 



6 + 



H 





CH, 



(n, ml± i £l±_<Dm$0 



t, i&S (OH") ^feU^-OH-^-NH-^CQ^n 



[001 1 ] 
[ft 3] 



(5) 



OH CH 3 





W-l 1-143076 



+ 

H 2 O 




TAX ') 



CH 3 
CH 3 




CH 3 
CH 3 



[0012] *&mmswmzVimz*iz>-7 « y -vhs* 40 

[0 0 13] / S* Pffifig t LTJi, 7^y-,K m 



+ 

H 2 O 

y— n-7'9 : ;l/7i/- J iK t -7*f;P7i7- 

i — h-^, 2—7-7 h-^voasfsaysiMfc* 

K\ T-fe h7;>7fc K. /Dtftyj^ft K\ -<>X 



9 

[0014] */bA7/bft VRXfTir hT^ft Yen 

t\ GPcay^«t5fii5p^^a SrMw i : i&-r) ^ 

«F4L<fil f 0 0 0-1 5, 0 0 0, »HffiL<|l 
1, 5 0 0-1 0, 0 0 0(Dt>(DfrRi\,^hthZ) o 

[0015] /^y^mm^mmmtvmmtvx 

-^uy— yK p-^U/-yK 2, 5-^>uy^ 
yK y£r>*3, ,k ^/Vv'^^baifft 

Tir h7/Ure K\ y o t°t^7yur t Ki^7;U7 

[0016] fp-Cfc, m-* : p i//^ 

/^:2, 5 -3r ^>U/— : 3, 5 — ^ > I- y — jv : U 
y^i^^(Di^m^^^/UitX 4 0—1 00 : 0 — 5 
0 : 0 — 2 0 : 0 — 2 0 : 0 — 2 0 (D ~7 ^ y — yHgS ft 20 
te, 7x/ — yU : m — ^ i^y^- : p _ $ Ui/— yKDjg 
^#J^^/WtTl — 1 00 : 0-70 : 0 - 6 0 0) ~7 

yU : p l//^ : 2, 5 -*Z/U; — yP : 
3, ^yVl^^ffl-^i iJ^^yWfc 

T70-100 : 0-30 : 0-20 : 0-20^:7^ 
/^vMBSifcli, 7x/-yu: m -^uyWi': p-^ 30 

vK^^flJ^^UJtTM 0-1 0 0 : 0 — 6 
0:0-4 O^^^y-zU^^T/U^t: K£itf)*|fr& 

y *9 vtmmtm^ 

[ooi7]$°y^7x;^ffl^tT^ o- 

KD^r^fl/^ 2- (o-tKn^'>7x^/U) y 
nt°U^, 2- (m-t Kn^rv/7x^) ^nfu 

2- (p-t Kd^^7x^) tfuv/^co 
fc Ko^y7f L/yf(D^/cii2i^±(D (#) M 



'»> #M¥l 1 - 1 4 3 0 7 6 

10 

Xttd -c 4 OT/u^uSftLT^ttfit^i) tr 

[0 0 18] *y ^=/U7*y-yU»ffifi, g& 

t>± I \ X, t-7>ary^;l,fc /U J 4 fcf^yU 

iiiWMwH, *f*L< » 1, 000—100, 00 
0. «FJr#*L<ttl, 5 0 0-5 0, ooo^w 

[0019] ^yt^7x/^ffl^tt[t ±5 

££rW LTV J; ^sK y t^7x y — yi^^ff ^ 
tt, *fft(Z)/K|J t^7x/-y^#^#^tVN o 

_h<7) y 2ff ^ vy ^ ^flgs fcfiisK yt^7xy — 7M»JJg<7y 
-f\ -^*6HJ:9t>*:ffct^*B3fca^(DTyu*ys« 

[0020] ^^-^«MBtty*r9y^»j!B-&fi6 
4 7x7 — ^^^m&^-t^T^^j y piSte^r 

I»»WLt2-9 8fi%, #4U<Ht5-9 5fi 
»%, S6>K:«F4L<Htl 0-9 0Ii%-ej>5 o 
[0 0 2 1 ] *«Mjft^«j«rftffiSix5tt[S«fettfeS? 

H3£LL, «FJd#*L<lipH5K±^**>f^-VjiA 
*35S*ff ?>ix5„ ft*5 (f 1 ^) h>te y 7n^ 

ft#«fcttTiE-«* (a) tssns, SSt^fef 

[0 0 2 2] 
[ft 4] 



(7) 



11 



#H8¥1 1-3 4 3 0 7 6 



12 




(A) 



v — R 



RU11 R U12 / 

R U1 



U3 



[0 0 2 3] (5£>*\ WCi^^-^m, i-irti^=. 

^a6xtt^^*=^atsr*b, ha, sb, ate ii. * 

*1~1 5©7/^/H, LTt*TfcJ:lr\R 

ai~15©7^+yi, HifcS$r*LT^-Ct>.fc 
V^**2~l 5<07->y^->S, fMSrf LTV 

C{4^*Sr^LTS^(r^-g-LTV^Tt><tl,\ ) 
[0 0 2 4J (A) fctewt, #£L<ttStAtt 

^f^ST-fe!), HBS.t/gtC(4-<>'if>at, -^-^^ 

|«StLTft**l-15«7^/l. 
^^^6 — 1 5<OT!J— 7 5/'*y^=yu^ 

~10#»tU, JEK#*L<Htl~5T?fc$. R ul 
r ^Soi^roiitij 2-io s l < , r s y 

s©im©7 y.-^atwftsMRtt 6~io l 

l\ »4L^R" 1 ~R"-iLTS4, 7 X 



20 



30 



ASgf, 3 ?*J5Ff-, ifi*/^, TVi^/ug^ 
(T/Udf-yUS, T/U-=idr->^, TvvU^ 

<t^) > ju^t-, ig*^, 7^i, 

MmZJfmv, ffSLl^Si LTI4, »3ff]g^ >f 
[0 0 2 5] Sfc#{r#fSL<(4, R ul ~R u4 ^7jc*J^ 
u12 #*SM5(^ *K3E» =hnS, 7 5/S, g&r 

'Xttio^ tuttiijra hvjjs§|#a*»ix. * 

[0 0 2 6] WTi^, #*8>i©lfc*386ttfej|Hcoi* 

A{4*/PxK^/^xi4^yU/f?^yUSSr^^-t- 0 
[0 0 2 7] 

[^1 ] 



13 



(8) 



1 

14 



-14 3 0 7 6 




15 



(9) 



#if 1 1-14 3 0 7 6 



16 








40 



C £ 



HO 



[0 0 2 9] *fc«a»6tt6*Ht2ofit±*Sjg«^v^ 
(±, ^SI^©l~5 01i% »*L<U3-40 

[0030] *&m<o#vw&%tmiSMt±> ytmttiz 



coy* b>&wm#mm]kv*tii:'pfot LitT^ >j 
[0031] *^Bjw#i>'s®^ia^icffi^b-}x-5 



17 

-1 3 0 0 nm^-aXtt^»^«teWSr^r-r5^raia 

- 3 2 2 2 1 9^$B^fB«c$^Tl^M«#feM^. 

Sft?fi^S 0 p pt^S TMA-7J , TMA-10 
Oj , TMA-2 2 0J , r # 5 J s r#ioj , r# 
4 0J , ytyyVftKDWi&X-fcZ ^7-777^FW 
2 J , rFW2 0j, Vjyfy^^Vj 



teBB^l 1 - 1 4 3 0 7 6 

18 

&m<Dit^j mmmm. i98i^ (W) ^ 

9 5^fc«?TLfc#*n£\ E x c i t o n Inc. 
#1 9 8 9^ir38fTbfci^— f 3 — fe*#*n^fc:E«6 

[0 0 3 3] JEfctt, #F^2 - 2 0 7 4^ [53207 
5 , ^12 0 7 6, #BB5p 3-9 7 5 9 0^ ^9 7 5 9 
10 1^ |5]6 3 1 8 5^ 1^)2 6 5 9 3^ ID9 7 5 8 9 

r I R 8 2 0 B j WtfthS, Tfe^m^W^ L 

?r$-2i^t 0 
[0 0 3 4] 
[*3] 



19 



(11) 

m- 2 .- mmmw 



¥imW 1 1 - 1 4 3 0 7 6 



20 



S- 1 



H 3 C l 9 H 3 



Ho C C H ' 




C 2 H 4 -0-CH 3 BF 4 " C 2 H 4 -0-CH 3 



S- 2 




c 2 H 5 -n^ch=ch-c = ch-ch=(n-c 2 h 5 





2 I 



C 2 H 5 



S- 3 



C 2 H 5 -lf^Ve€H = CH)-CH-<f == N-Co H 



2 ll 5 



CH 3 f >S0 



S- 4 



C 2 H 5 -N ^CH = CH^CH=( N-C 2 H 5 



[0 0 3 5] 



40 [«4] 



) 



21 



S- 5 



(12) 



#HS¥1 1 - 1 4 3 0 7 6 



22 



[ 0 0 3 6 J 



S- 6 



S- 7 



S- 8 




N <^CH = CH^-CH^N 
I 2 . 




C 2 H 5 I 



C 2 H 5 



CH 3 CH 3 




CH 3 CH 3 




C H 3 CH 3 



CH=CH^-CH 
3 



SO, 





iJ^CHgCHg CH 3 CH 3 



I 

CH. 



I = CH^-CH 

C 1 o 4 - 



40 [^5] 




23 



(13) 

m-2 (oo-j) 



#M^F 1 1 - 1 4 3 0 7 6 



24 



S- 9 



CH 3 CH 3 CHoCHs 

(CH 2 ) 4 S0 3 " (CH 2 ) 4 S0 3 Na 



S-10 



CHg CHg 



CH 3 CH 3 




CH, 



CH. 



S -11 



I I 
C S H 6 SO," C 3 H t 






S-12 



CH 3 CH 3 




CHg CH 3 




CH = CH^V^CH-CH 



CI 




C Z H 5 



SO; 



C 2 H 5 




[0 0 3 7] 



40 [S6] 



< 14 > 1 - 1 4 3 0 7 6 

25 26 

m- 2 



S-13 



QC^H-CH^CH-CH^jQ 



C 1 04" M 

c 2 h 5 rf^Vw^. c 2 h 5 




1 




, + c 1 

(CH 2 ) 3 SO3- (CH 2 ) g 

S0 3 H-N(C 2 H 5 ) 3 

S-15 

C H o C H o 

c 2 h 5 ch 3 hQ^so 3 - c 2 h 5 

S-I6 

ch 3 j:h 3 ch, ch, 

s 






>CH ^ CH = CH-CH^^CH=/ 
I CIO4- I 

C 2 H 5 C 2 H g 




[0 0 3 8] 40 [*7l 



27 



(15) 



#M¥l 1-143076 

28 




29 



S-21 



(16) 




c i o 



CH-CH=CH 



#Wl 1 - 1 4 3 0 7 6 



30 




S-22 




S-23 




H = CH' "f^CH-CH 
C] 

c i o: 




C 1 0 



CH-CH=CH 





S-24 



[0 04 0] 




S-25 



31 



(17) 

m- 2 (o^t; 



¥rmW- 1 1 - 1 4 3 0 7 6 



32 





H = CH' ^T^CH-CH 
CI 

c i o: 




S-26 




S-27 





[0 04 1 J 



H = CH' T NN CH-CH^0 
CI 

C 1 07 



imi o] 




33 

S-28 



(18) 



1 - 1 4 3 0 7 6 

34 




[0 0 4 2] 



40 [ill] 




S-32 




[0 0 4 3] 



40 [*12] 




ch 3 h(3- so 3 



[0 044] 



40 [Si 3] 



S-37 



39 



(21) 



1-14 3 0 7 6 

40 




-40 



41 



(22) 



1 

42 




40 [$15] 



43 



(23) 

2 



Wl 1-14 3 0 7 6 



44 



S-43 



(CH 3 ) 2 N 




(CH 3 ) 2 N 
S-44 

(CH 3 ) 2 N 




C=CH-CH=CH-C 



BF. 




N (CH 3 ) 2 




N (CH 3 ) 2 





C=CH-CH=CH-C 
BF " 




N <CH 5 ) 2 



S -45 



CCH 3 ) 2 N 



C 1 




C-CH-CH = CH-C^^ 

cio; ^ci 



S-46 



(C 2 H 5 ) 2 N 




rr 

^CH-CH = CH-C^ 

^° ci or °^ 



N (C 2 H 5 ) 2 



[0 0 4 7] 



40 [^16] 



45 



S -41 



(24) 

\- 2 (o^) 



¥rm¥- 1 1 - 1 4 3 0 7 6 



46 



(CH 3 ) 2 N 




(CH 3 ) 2 N 
S -48 




C = CH-(CH = CH> 2 C 




N (CH 3 ) 2 




N (CH 3 ) 2 



(CH 3 ) 2 N 



S-49 





C = CHKH = CH> 2 C 




C 1 O 



4 



N (CH 3 ) 2 





S-50 



I 0 0 4 8 J 




0 + VCH=< >CH=< 0 





[*1 7] 



47 



(25) 

2 



1-14 3 0 7 6 



48 



S-51 



(CH 3 ) 2 N 




O 





N (CH 3 ) 2 



(CH 3 ) 2 Nr^ O- (CH 3 ) 2 



S-52 



(CH 3 ) 2 N 



(CH 3 ) 2 N 






C^CH-CH-V ^-CH=CH-C 




N (CH 3 ) 2 



N (CH 3 ) 2 



S-53 



C Hg C H g 





C H 3 CH 3 



CH = CH T "CH-CH 
N + CI N N 




C 2 H 5 



B F, 



I 

C 2 H 5 



[0 04 9] 



[Si 8] 



49 



S -54 



(26) 

m- 2 (o^) 



#Hfl¥ 11-143076 



50 



C H.g CHj 





C H 3 CH 3 



CH = CH T "CH-CH 
Ni C 1 



C 2 H 5 



BPh, 




S-55 




F F / 4 



S-55 



[0 0 5 0 J 



^CHg CHg 




51 

S-57 



(27) 



1 - 1 4 3 0 7 6 

52 




CH 



"B-Ph 




S-58 




(Ph : 7 ju-JVm, Bu : Z^-Jim 

S-59 #'J jf*-^* : I R- 8 2 0 B ( B ^fcHlitSi) 
S-60 ^D-/>fe| : Colour Index Solvent Black 5 
S-61 ^oi/>fet : Colour Index Solvent Black 7 



il—fty-f^ y 9 ; MA — 1 0 0 (Hig-ffc^trJD 



s 


-59 


s 


-60 


s 


-61 


s 


-62 


s 


-63 


s 


-64 


s 


-65 



[0051] ->t^^6Si, zKy^^^fe 

fSiJl, TIE— «A [I] t**n5^7 = yfeSI, — » 



[ii] ts^w^y^^yfei, sfcttTE— ^ 

[0 0 5 2] 
[ft 5] 



(28) 



53 



-I 1 



1 - 1 4 3 0 7 6 



54 



- z 



2.. 



r 1 - N '=4= CH - CH C — <r Q ! =*= C — f CH=CH N - R 2 



[0 0 5 3] [iCcK R 1 , R 2 i4g#|^£WLT^T 

^j/^-zi, ryu=i^>>a, ^/i-*^^ 

^ 2 o(D / ^ >mm±(owm& ^mz^ 

, 3 . 

c— eQ 2 



10 



• • • en 

= m 1 . m 2 ii^-^^0*7t(4 1 T'fc 9 ; 

[0 0 5 4] 
[ft 6] 




C 
I 

z 5 




N 



R 



f 0 0 5 5 ] R 3 -R 6 iiC 8 J^T^T/U^/U 

.9 




[0 0 5 6] 
Ut7] 



* * cm 




Z 3 R 12 R13 



[0 0 5 7] K*. Y 1 . Y 2 tt»sfcD5i^$fctt«iiJ| 

^r-fe«9 ; r 7 , r s . R ii -io£ifR ie iiwmm*m 

SSmSfiCs UT^Tjuir/u^iy L< i4Cs «T©7 
/t-=> 9 ; l 1 t 1 2 i4#^?*3i^0*fc(4 1 

Sr^L ; R 9 -R I4 i±7K*^*/c(4C 8 HT©7/^ 
'■'l^'Tt ^$>-5i^S4&*?£a:ic:R 9 £R 10 , R 1J irR 

[0 0 5 8] 
[ft 8] 



- • • urn 

RJ7 R 18 R 19 
I I I 

-CH-CH-f- CH-^— 

n 

[0 0 5 9] (fmLR 17 ~R 19 (±7K*H^Sfcl±C 6 W 
T^T/Mr /Ug-C-fc 9 . nl±0Sfclil^t o ) com 

K±© [I] . [II] fciv [HI ] iStCfctf-SStT^ 
*^X~ 14, Wjttf, C 1 - . Br. I ~ , CIO, 
" , BF 4 - . PF 6 - mfDMmmT-Ti-^, ^yfy 



(29) 



55 

war 

[0 0 6 0] »|:, #»*9*r=*v«r»>f*>|^ 

co^^w^tta^cD^B^^wia-g-^tt, o~ 
3 011%, L< ii0~2 011%, KiC»*L< 
(40-1 5fi*%T-fcS 0 A(«&lcro±5 4, 
^7-t>tUl4, TIEiS (L) T-^$ix-5t>co^ 



56 



B-R51 
RQ3 



¥1 1-143076 



(L) 



10 



[0 0 6 1 ] 

HI; 9 1 



[0 0 6 2] R Q1 -R CM i±^^^tL7K»^, 
^1-15(07^^ g#lX£^rLT^Tt> «fc 

C 2 H 5 , -C 3 H 7x -C 4 H 9 , -C 4 H 9 - t , 
[0 0 6 3] 
lit 1 0 J 



// \\ 

H 






too6 4] m&mif%^ t&x*zz> 0 ^tts 

Sfe^tfM£/H£ft, #J;itf, t'n!l7fc^7^- (4 
2 5 9 5) , ^>-0 (4 1 0 0 0) , ^7fnyy 

GCP (45160) , n-^^^B (45170) , 30 
t^7^yOK 70:100(50240), ^]) Jrif 
9^^>X (4 2 0 8 0) , 7r^h77^/^HB 
(2 6 1 5 0) , No. 

(2 1 0 9 0) , y ty-;Kxp^GRO (2109 
0) , ^7-77^K^o-8GF (2110 
5) , ^yyyy^xp^- 4 T-564D (2109 
5) , yA7^7r^hl/^K4 0 1 5 (1 2 3 5 
5) , y —)V\sy KB 4 4 0 1 (1 5 8 5 0) , ;7 
7-^h^>7>-TGR-L (7 4 1 6 0) , y^y 
^^SM (2 6 1 5 0) ^Wbft<5 0 **5. 40 
±M(D ( ) rt<£>ifc3qj;;*/^ — i is?**,?* (c. 
I . ) ?rl*t§ 0 

[0 0 6 5] Slfifffl^ttfi^, -t<0E-&*tt£jfi 
#ti*»J««<0B»#+ 0 fifi%, »St< 112 

flS-^ttt LTfi, «R?6 0- 1 7 5 0 4 6 fciaR©* 
~*7^\\L%m. *S#fF3 6 6 6 4 7 3, Rl 4 115 
128, ^4173470, 1 2 7 6 9 0, 

-9- 1 0 6 0 7 0, L. F. Thompson 50 



•"Introduction to Microlit 
hographyj ACS ttifig. No. 2 , 19^ p 

ii2~i2 lmizmm^-r-y v*/>*?TWf\>& 

RW&m*E4 8-89003, Ir]51-12071 
4, f*)53-133429, IWJ55-12995, f^5 
5-126236, ^156-1 7345, 1^60-36 
25, (^60-10247, ^6 0-3 7 5 4 9, f^)6 
0-121446, 1r)59-45439, fs] 6 0 - 3 6 
25, 1^162-229242, 1^163-27829, m 
63-36240, me 3-2 5 0 6 4 2^lrIE«c$ft 

frnt^com^x o*iu & *t * it 5 it^mm 
&&m&&ftm&titvo<D±mj&&+s o-5osa%, 

[0 0 6 6] **M<^«3fei4«a^tt. ifi#, ±f£#£g 

^ x 5 % % -e & ft i f # iz m m « * ^ a * , ^ ^ , p ^ n y / v 

^5vHr o y/uyrtr- h # if <£>ir d yyu^^*«E, 
7 p Pt 6 i/y/i)3^/Ky^^x-r/K ^d^u^ 



57 

>>K S^ffi?T^/K BSS^^vK BS^f^, V^/is* 
^tvi^S^ j — /K ^=^if/— ;K v'JtF 

tt, ^ttffl^^^j^fiic^f LTii*fi*JtT 1-20 
[0 0 6 7] 443, **W^«31fittj|iJ«*tt, -t^ttfg 

»k mML&&m. ««ttekAa, «5aafea»j. ccffiftan 

tt, «XLfl 2 0-1 7 0°C, ff^ L< ft3 0-1 5 0°C 

[0 0 6 8l«*tti(OttJfll iB*0. 3-7 ^m, 
*F£L<ttO. 3ElZ#SL<B:l. 0-3 

Tcom»^- y ^ ^ ^ £ fc fi^ y '>flFii: iSS^Butto 

[0 0 6 9] £##*B5«>ttEB£|-H tttt, — jRtt 

5^*iLtliWiSfiSRa^0. 3-1. o M 
mCOT/U^^^Jtf b< , JEfc, 0. 4-0. 8 

[0 0 7 0] *«M^«3tttffi^»S:iii«B3iS-t--5 JtJg 50 



°> 11-143076 

58 

4: LTfi^riry >?>zf s iSJEzMStt\ <6flE7k«*j\ ^ 

HeNe^f- Tyl/^W U— if— ^ YAG U 
-If—, HeCdl/-tS if— , ;ut^u 

U *^Lfc^tJ:9H^j*S-fra»&fcHt, 650 
-1 3 0 0 nm©iS/Ml/- if— Sr3B£-f- 5 # 
8iKtf s #F*L<, Mx.tfA'tf— u— if— , YAG if 
— , ^ftl/- if— , LED, ■^(Dffi^Bftu- if— ^ 

^yagl — if-^*bv\ if— ^ 

[0071] s-t, ^-ytmn, mm. i/yxti 

JK<0«MMW4 (mj/cm 2 ) tt«*«-aEBB-eg3t-^a 
U-if-tf-.A<^^ (mj/s • cm 2 ) Kfeff-f- 
§-W s *5 0 U— if— tf— J»<0%$B& (mj 

/s ' cm 2 ) II Jififfi_Lf<59 U— if— fcf— J*C0)£l\L&f 

WSfc9<!03i^/u^f— * (mj/s) ^Ttx^-y-^ 
WffiS ; cm 2 ) SriBUfeU ¥ffi«pra3fc 0 <D=.*s\,*? 
3o u-if-tr- AoflgAtffiiHfii, a^, u-if-t°- 
^ , ffi £ W ttttSIU ^-t-«3fetJ SrlB* $ it T ffl 

[0 0 7 2] *»Wfcffll^feixa*ai[^*3ft*i: IT 
tt, 2. 0xi0 6 mj/s • cm 2 U±^h%^t& 
»*L<, 1. 0X10 7 ra]/s.cm 2 toW 

friz* 

[0 0 7 3] *&m<Oi&ft1£Mto<D9.fc\zm^&&to 

tf, *iMt^ h y ^ a, 7X^t^ y ^ a, j%m-f- bv*> 
a, M^/y y ftr^wt-t- h y y^^r-r^ 

^S^oitftiio. i-2 0ti%^u> o m 

[0074] 



(31) 



1-143076 



59 



60 



5>-MR Wfl 0 5 0, If H 16)4-, smm%(D7k 
mt-T V V 6 0°CT 1 #|IBjBMB#yS€:fT 

ftofcs, o. s^/u/y s/ v ^<om&(omM7YMm^ 

fc*3V^T, r^*2 8°C, «itftX6 OA/dm 2 , 

V^T4fi*%7KMft^MJ 6 0°C, 12 

fT\ aa2 0t;, *Sf»«3. 5 A/ dm 2 s #igU# 
BBl^^-tfKttiftftAaaSrtT/jrofco JEJc, 8 0°C 10 

(omyKx-2 ofpmm7Kmimm^fj^\ w-m.mmm 

RaCOfS^O. 6 0/irat^ot 0 ^ <£>R a {gfti^ffiffi 
^f+SE-3DH (/h«W^gfH±®S) £rffli\ *3r^ 
fi^4mm, M^Ltl -/ h^^^b, 5/ b^~7 0. 

8 mm©|#Tlfi Lfc 0 

[0 0 7 5] [«Jl<7)!i0»cD$iJ^ffi] ^t^JiK^ 
(«**) 



[ 0 0 7 6 ] »JK*ttH*0iJXVH;ftfi»J^fE 



A : ««*S9 01 
B : »m*7 01 

c : mm&5 01 

[0 0 7 7] Jgife^iJ 1 - 1 O^VJtfetW 1 - 3 

ttfl&SitrfcgL 5 5°CT1 6WniDllftA3b?KRR]«iJ)S 
[0 0 7 8] 



2 0:5 0:3 O^vl-Jt) fryissUJ^T 7l-r r fc K<t 
sK9s/^$Mb (Mw4 0 0 0) 10 OfiSgR 



: «-A^fBgc^t>(7) 

[0 0 7 9] ^ir, ±m*W&8 3 0 nm<D^jf#:u~ 

%T rend Setter 3 2 4 4 T. ) grJHt^T 30 
#S<0»^t^/U=¥— T?2 1 2|^ 3-9 7%OJH^Cpf 

SDR- 1 &7«lz**?LfcfcS>) 8:JHl\ 2 8°CTl 



5SJHB 
1 Ofifigp 
9 0 OlfSP 

^ttl^ 0 *g*^*-A^^-f"o 
[0 0 8 0] 
[St 2 0] 



(32) #Hf!¥ 1 1 - 1 4 3 0 7 6 

61 62 

* - A 



Na 






(830nm) 


5*1 E£V » 3 








NGL 








t 1 

L 1 


6, 6 




S-53 


500 


A 


^CJJUJi "J £. 




5. 4 






700 


B 


t^cJunl/'J o 


L 3 


6.8 




S-53 


500 


A 




L 4 


4.6 




S-53 


700 


B 




L 5 


7.6 




S-53 


500 


A 




L 6 


6. 6 




S-53 


700 


A 




L 1 


6.6 




S-57 


300 


A 


mmms 


L 1 


6.6 




S-54 


500 


A 

n 




L 1 


6.6 






700 


A 


mmmio 


L 5 


7.6 




-mm? 


700 


A 


tmmi 






TC-1 


S-53 


F 


F 








TC-2 


S-53 


F 


P 










S-53 


800 


D 



[0 0 8 1 ] *1 ; ®Lm\^tz.&mmxr(nh(Dx*hz, 0 



[0 0 8 2] 
Utl 1 ] 



L- 1 



L- 2 



L-3 



[0 0 8 3] 



(33) mm¥- 1 1 -1 4 3 0 7 6 



64 




CH 3 B r 

lib l 2 1 




L- 5 





(35) 



67 

TC- 1 



1-143076 



TC- 2 




H 3 C 

H8C TOl /^\ /CH 




[00861 * 2 ; S - 5 3 s S - 5 4 , S - 5 7 »3t 

Hlft^lil, MA 2 2 0; —Wtlk^* >lirl77 y 
Tyi/f±M. f^^y ^12S SrteJB Lfc 0 

^ofcrtSr^U «SfflSSW4§^B\ fFtfb^^ofcr 



C 1 - 



[0 0 8 7] 



